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Objectives: The reduction of myocardial matrix metalloproteinases-2 (MMP-2) in
early hypertension has been shown that may lead to collagen accumulation in extra
cellar matrix (ECM) and myocardial ﬁbrosis. CD147 is a natural inducer of MMP-2.
We assume that the inhibition of CD147/MMP-2 pathway may contribute to this
remodeling. So we intend to alter the level of CD147/MMP-2 in early hypertensive
rats by injecting exogenous CD147 protein, and observe its effect on ventricular
remodeling.
Methods: 30 healthy eight weeks male spontaneously hypertensive rats (SHR) were
divided into 3 groups: SHR group (n¼10): normal saline via tail vein injection (iv.) qd ;
CD147 group (n¼10): CD147 600ng$kg-1 iv. qw; CD147+DOX group (n¼10):
CD147 600ng$kg-1 iv. qw and DOX (doxycycline, broad-spectrum inhibitor of
MMPs) 30 mg$kg-1 qd via gavage. 10 healthy eight weeks male Wistar-Kyoto rats
(WKY) were treated as the control gourp (WKY group, n¼10). Left ventricular mass
indexs [LVWI¼ LV mass (mg)/ weight (g)] were measured and calculated;
Myocardial sections were observed by HE coloration, VG coloration; Collagen
volume fractions (CVF) were obtained by image analysis; The proteins of MMP-2,
TIMP-1 and CD147 in myocardial tissue were assessed by western blot after the rats
were sacriﬁced in Day 56th.
Results: The contents of CD147 protein in myocardium of SHR group were reduced
signiﬁcantly (P<0.05) and the contents of MMP-2 were also reduced slightly compare
with those in WKY group (P>0.05); The abundance of CD147 and MMP-2 protein in
CD147 group was increased obviously (P<0.05), however, that of MMP-2 protein
was reduced in CD147+DOX group after DOX intervention (P<0.05); The levels of
TIMP-1 in the myocardium of three SHR groups, particularly in the CD147 group,
were signiﬁcantly higher than WKY group (P<0.05); The ratios of myocardium
MMP-2/TIMP-1 in SHRs were less than WKYs obviously (P<0.05), but they were
improved after CD147 intervention. LVWIs of SHR group were higher than WKY
group (P<0.05), but they were downregulated obviously in CD147 group and
CD147+DOX group (P<0.05). The myocardial biopsy showed that there were car-
diomyocyte hypertrophy, some myocardial ﬁbre rupture, myocyte dissolution and
fuzzy myocardial ﬁbre boundaries in SHR group . The cardiac structure was improved
signiﬁcantly after CD147 intervention, but it was surpressed when DOX administrated
simultaneously. VG coloration sections were seen more abundant collagen ﬁbers and
higher CVF in the myocardiums of SHR group than those in WKY group (P<0.05).
The contents of collagen ﬁber and the CVFs were decreased signiﬁcantly after CD147
intervention (P<0.05). While, they were increased again in CD147+DOX group
(P<0.05).
Conclusions: The inhibition of CD147/MMP-2 pathway, the reduction of MMP-2
protein expression and the imbalance of MMP-2/TIMP-1 may contribute to early
ventricular remodeling in SHR. Appropriate myocardial CD147 protein upregulation
may attenuate the process of early hypertensive ventricular remodeling.
GW25-e1393
Relationship between platelet count and the concentration of potassium
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Objectives: To study the relationship between the platelet counts (PLT) and the
concentration of potassium in both serum and plasma.
Methods: 298 subjects with different PLT were enrolled in this study. Subjects with
other possible causes of elevated serum potassium were excluded. PLT was counted
by SYSMEX XE-2100 automatic hemoanalyzer. Both serum and plasma potassium
were measured on Vitros 5.1FS automatic biochemical analyzer with a electrode
method.
Results: Our study subjects includes 46 cases of patients with thrombocythemia
(PLT >300109/L), 90 cases of patients with normal platelet (PLT 100109/L
-300109/L), and 82 cases of patients with thrombocytopenia (PLT<100109/L)
respectively. The concentration of potassium in serum is higher than plasma in all
three groups. Serumpotassium in thrombocythemia group is 4.480.91 mmol/L
which is signiﬁcantly higher than thrombocytopenia group with a concentration
of 4.020.84 mmol/L, while plasma potassium showed little difference. The dif-
ference of serum potassium and plasma potassium is positively correlated with PLT
in patients with thrombocythemia. The regression equotion is Y (difference of
serum potassium and plasma potassium; mmol/L)¼0. 0015X (PLT109/L)-0.1449,
which indicates that an increase of 1000x109/L in the blood PLT would cause an
increase of about 1.4 mmol/L in the serumpotassium concentration (P<0.01,
r¼0.945).
Conclusions: Serum potassium is positively correlated with PLT in the blood sample,
which indicates that the clinician should be aware of pseudohyperkalemia due to the
increased PLT. Potassium should be measured from plasma or a PLT based correction
should be applied in such cases.
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Beta-3-Adrenoceptor Stimulation Protects Against Atherosclerosis in
Apolipoprotein E-deﬁcient Mice
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Objectives: b3-Adrenoceptors (b3-AR) protects against the progression of athero-
sclerosis. However, the speciﬁc mechanism of this antiatherosclerotic effect is still notJACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/Cclear. Thus, the aim of this study was to determine the molecular basis of the anti-
atherosclerotic effects.
Methods:Male homozygous apolipoprotein E knockout (ApoE-/- )mice on a high-fat
diet and wild-type (WT) C57BL/6J mice on a normal diet were used. Fifty ApoE-/-
mice were randomized into ﬁve treatment groups: atherosclerotic model, atorvastatin,
low-dose b3-AR agonist, high-dose b3-AR agonist and b3-AR antagonist groups.
Serum lipids were measured when the treatments ended. mRNA expressions of
liver ApoA-1 and SR-B1 were detected by quantitative real-time PCR. Protein
expressions of ApoA-1 and SR-B1 in the livers were determined by western blot
analysis.
Results: Compared with ApoE-/- control mice, chronic b3-AR agonist treatment
signiﬁcantly increased plasma high-density lipoprotein cholesterol levels. Compared
with the age-matched WT mice, the ApoA-1 mRNA and protein expression level in
ApoE-/- mice were signiﬁcantly increased. Compared with ApoE-/- control mice, the
ApoA-1 mRNA and protein expression level in liver were signiﬁcantly increased in
the atorvastatin and b3-AR agonist groups. The SR-B1 mRNA expression and protein
level in liver of ApoE-/- mice was signiﬁcantly decreased compared with wild type
mice. The SR-B1 mRNA expression and protein in liver were signiﬁcantly increased
in the atorvastatin and b3-AR agonist groups, compared with the ApoE
-/- athero-
sclerotic model mice.
Conclusions: The present study demonstrated that long-term b3-AR activation can
regulate lipid metabolic disorders, and reduced progression of atherosclerosis. This
effect may be related to ApoA-1and SR-B1.
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Interactions of high salt and family history of hypertension on the gene
expression of TGF-b1/Smads, ion pumps and TRPCs in human umbilical artery
smooth muscle cells
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Objectives: High-salt intake and family history of hypertension are involved in the
pathogenesis of hypertension and vascular remodelling. This study examined the in-
teractions of high salt and family history of hypertension on the gene expression of
TGF-b1/Smads, Ca
2+ regulation-related ion pumps and transient receptor potential
canonical channels (TRPCs) in human umbilical artery smooth muscle cells
(hUASMCs).
Methods: Fourteen normal fetal umbilical cords were taken, which derived from 7
cases with positive family history of hypertension (FH+) and 7 cases with negative
family history of hypertension (FH-). The hUASMCs were cultured by tissue explants
adherent method, and were randomly divided into the normal salt medium (DMEM
with a Na+ ﬁnal concentration of 139mmol/L) and high salt medium (Na+ ﬁnal
concentration of 164mmol/L contained additional sodium chloride) at FH+ and FH-
level, respectively. Smooth muscle cell-speciﬁc a-actin was observed through the
immunocytochemical method. The real-time PCR was employed to detect the gene
expression of transforming growth factor beta-1 (TGF-b1), Smad2, Smad3 and
Smad7, Na+-K+-ATPase a1-subunit, a2-subunit and a3-subunit, plasma membrane
Ca2+-ATPase isoform 1 (PMCA1) and PMCA4, as well as TRPC1, TRPC3 and
TRPC6. Factor analysis method was used to evaluate the interactions of family history
of hypertension and high salt on above gene expression.
Results: There was interaction between family history of hypertension and high salt
on the mRNA expressions of a1-subunit, a2-subunit, PMCA1 and TRPC3 (P<0.05),
but no interaction on TGF-b1/Smads, a3-subunit, PMCA4, TRPC1 and TRPC6.
Without interacting, family history was the main effect of TGF-b1, a3-subunit,
TRPC6 (P<0.05) and high slat was the main effect of Smad3, PMCA4, TRPC1
(P<0.05). Both family history and high salt affected Smad7 mRNA expression
(P<0.05). With interacting, family history and high salt had negative interaction
on the gene expressions of a1-subunit, a2-subunit and PMCA1 (P<0.05), while
positive interaction on TRPC3 mRNA. For the main effect of family history,
compared with FH-, the mRNA expressions of TGF-b1 and TRPC6 were increased
in FH+ (P<0.05), in contrast Smad7 and a3-subunit decreased (P<0.05). For
the main effect of high salt, the gene expressions of Smad3 and TRPC1 were
higher in high salt than in normal salt (P<0.05) while Smad7 and PMCA4 lower
(P<0.05).
Conclusions: Family history of hypertension may affect the mRNA expressions of a
3-subunit and TRPC6 while high salt affect the mRNA expressions of PMCA4 and
TRPC1. Family history and high salt may co-regulate the mRNA expressions of TGF-
b1/Smads, a1-subunit, a2-subunit, PMCA1 and TRPC3 in hUASMCs.
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Objectives: Homocysteine (Hcy) has been identiﬁed as a major independent risk
factor for cardiovascular disease. To explore the potential application of serum level of
Hcy, and discuss the clinical value of its detection in patients with coronary heart
disease.ardiovascular-Disciplinary Research C237
Methods: 150 cases of coronary heart disease (CHD) from department of cardio-
logic medicine in our hospital were collected as CHD group, including 50 cases
with stable angina pectoris, 50 cases with unstable angina pectoris, and 50 cases
with acute myocardial infarction; and 80 healthy adults were selected as control
group. The level of serum homocysteine in four groups were measured by chemi-
luminescent microparticle immunoassay (CMIA). The data were analyzed by
SPSS 19.0.
Results: The levels of serum Hcy in patients with coronary heart disease
[(23.618.53) mmol/L]were higher than those in the control group [ (8.962.16)
mmol/L], the differences were statistically signiﬁcant (P<0.05). In CHD group, the
levels of serum Hcy in patients with acute myocardial infarction [ (33.029.13) mmol/
L] were higher than those in the unstable angina pectoris[ (20.747.68) mmol/L]; In
addition, the levels of serum Hcy in the patients with unstable pectoris angina were
higher than those in the stable angina pectoris [ (14.385.20) mmol/L], and the
differences were statistically signiﬁcant (P<0.05).
Conclusions: Hcy is an independent risk factor in cardiovascular diseases, and its
expression level can be used as predictors to prompt the severity and type of coronary
heart disease. Detection on serum level of Hcy has the important clinical value on
diagnosis and treatment of cardiovascular diseases.
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Effect of high salt on the proliferation of rat vascular smooth muscle cells and the
intervention of capsaicin
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Objectives: High salt induces the proliferation of VSMCs, but the mechanism
remains unclear .This study examined the inﬂuence of high salt on the proliferation
of rat vascular smooth muscle cells (VSMCs) and the intervention of capsaicin
in vitro.
Methods: VSMCs were obtained from the rat’s thoracic aorta by tissue adherent
method and were cultured in a 95% O2 and 5% CO2 atmosphere at 37C in DMEM
supplemented with 10% FBS. VSMCs were identiﬁed by immunocytochemical
staining with antibody against a-smooth muscle actin. After synchronization for 24h,
VSMCs plated into 96-well plates at a density of 5104 were randomly divided into
control group (sodium 139mmol/L), high-salt group (sodium 159mmol/L) and
capsaicin group (capsaicin 10-5mol/L in sodium 159mmol/L), then continued to
culture for 72h. The effect of high salt and capsaicin on the proliferation of VSMCs
were evaluated by MTT assay. The cell cycle were detected by ﬂow cytometry
technology. VSMCs were stained with hematoxylin and eosin, then the area of each
cell cytoplasm and cell nucleus were measured. The expressions of TGF-b1,
P-Smad2/3, Smad7 were determined by immunocytochemical staining and the
mRNA expressions of TGF-b1, Smad2, Smad3, Smad7 were detected by real time
(RT-PCR).
Results: Compared with control group, high salt signiﬁcantly promoted VSMCs
proliferation, the cell proliferation rate in the high salt groups were remarkably
higher (P<0.05), the percentage of S phase of cell cycle was increased (P<0.05).
On the contrary, the percentage of G0/G1 phase of cell cycle was decreased
(P<0.05). HE dyeing shows that cell area, cytoplasm area and nuclear area of the
VSMCs in the high salt group evidently increased, while the ratio of nuclear area to
cell area and the ratio of nuclear area to cytoplasm area decreased (P<0.05). The
capsaicin alleviated above changes induced by high salt. The protein and mRNA
expressions of TGF-b1, Smad2 and Smad3 were upregulated in high-salt group
(P<0.05), however, Smad7 downregulated compared with control group (P<0.05).
The capsaicin could signiﬁcantly decrease the protein and mRNA expressions of
TGF-b1, Smad2 and Smad3 expression and increase the expression of Smad7
(P<0.05).
Conclusions: The high salt could induce VSMCs proliferation and its mechanism may
be associated with TGF-b1/Smads signal pathway. The capsaicin has markedly
inhibitory effect on proliferation of VSMCs induced by high salt, which may be
related to positive and negative regulation of TGF-b1/Smads pathway.
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Study on the changes of Blood biochemistry indexes and myocardial enzymes
before and after military training in volunteers
Wang Jiangtao, Xu Yahui, Cao Xuebin
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Objectives: To investigate the changes of blood biochemistry indexes and myocardial
enzymes before and after 3 km military training in volunteers and explore whether the
large intensity training cause the damage to the correlative organs, especial
myocardium.
Methods: 100 male volunteers were selected randomly, aging (202) years old and
having no history of structural disease and genetic disorder. Blood biochemistry
indexes (AST, ALT, GLU, CRE, BUN), myocardial enzymes (CKMB, CK, LDH,
HBDH, AST, Mb, cTnT) and BNP were measured and recorded before 3km military
training which was required to complete in 15 minutes to 40 male volunteers. Other
volunteers were measured and recorded after 3 km military training immediately. The
indexes of two groups were compared.
Results: Blood biochemistry indexes such as AST (31.3112.93U/L, 33.4913.42U/
L), CRE (69.2411.24 umol/L, 71.8313.33 umol/L), ALT (24.499.32 U/L,C238 JACC Vol 64/16/Suppl C j October 125.129.85U/L), GUL (4.870.42 mmol/L, 4.980.55 mmol/L) showed signiﬁcant
correlation and increase (P<0.01) which were most in the normal refrence
range. Myocardial enzymes: 1. The indexes related to heart fuction such as
CKMB (20.2712.36, 21.2212.03), CK (423.7770.58, 484.2971.49), LDH
(231.7965.77, 242.5467.99), HBDH (226.5639.11, 239.5243.59), AST
(31.3112.93, 33.4913.42), cTnT (0.03310.077, 0.05230.0106) after 3km
military training were higher than those before the training (P<0.05). 2. The indexes
related to heart function such as Mb and BNP were not changed (P>0.05). There were
no correlation to CKMB, CK and cTnT.
Conclusions: The determination of the biochemistry indexes indicate that 3 km
military training had bad impacts on body functions such as liver, kidney and the
blood suger. The high levels of myocardial enzymes could not rule out the skeletal
muscle injury, but considering the increasing of cTnT, military training can lead to
exercise-induced myocardial micro-injury, In our future research we will look for a
standard of myocardial injury and provide the basis for myocardial injury which was
caused by military training.
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Objectives: To assess atrial ﬁbrosis with ultrasonic backscatter measurement com-
bined with collagen metabolite in persistent atrial ﬁbrillation (AF) patients.
Methods: 45 patients with persistent AF patients and 45 cases in the control group.
The objectives were detected of left atrial diameter (LAD) with doppler ultrasonic
diagnostic apparatus. Integrated backscatter (IBS) and cyclic variation of integrated
backscatter (CVIB) were detectied in atrial septal and posterior wall of the left atrium
with quantitative analysis of ultrasonic backscatter. Levels of serum aminoterminal
propeptide of type I procollagen (PINP) and connective tissue growth factor (CTGF)
were examined by ELISA detection.
Results: LAD, PINP and CTGF levels were higher in persistent AF group than those
in the control group, the difference was statistically signiﬁcant (P<0.05). There was a
positive correlation between LAD and PINP and CTGF levels in persistent AF pa-
tients (P<0.05). Compared with normal group, IBS signiﬁcantly increased, and CVIB
signiﬁcantly decreased, the difference was statistically signiﬁcant (P<0.05) in
persistent AF patients. There was a positive correlation between IBS% and LAD,
PINP, CTGF levels, and negative correlation between CVIB and and LAD, PINP,
CTGF levels in persistent AF patients (P<0.05).
Conclusions: Atrial enlarged, CVIB increased, IBS% decreased, and CTGF and PINP
levels increased in persistent AF patients. Atrial ﬁbrosis participated the occurrence
and maintenance of AF. Ultrasonic backscatter measurement combined with collagen
metabolites could be a non-invasive methods to examine atrial ﬁbrosis in patients
with AF.
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High-salt diet decreases ACE2 and activates TGF-b1/Smads signaling pathway
in vascular remodeling
Liu Chan, Shang Qian-Hui
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Objectives: Angiotensin-converting enzyme 2 (ACE2) has been reported to be pro-
tective effect of vascular injury in hypertension, but the mechanism remains unclear.
This study focused on the effects of ACE2 on vascular remodeling and determined
whether or not these effects of ACE2 were dependent upon the TGF-b1/Smads
signaling pathway.
Methods: Male Wistar rats (3-4 weeks of age) were given an 4% high salt diet (HSD;
n¼34) for 24 weeks, whereas their age-matched controls (n¼10) received normal salt
diet (NS; 0.5% NaCl). In a subgroup of HSD rats (n¼10), telmisartan was given at a
dose of 30mg/kg per day by gastric gavage. The media thickness and collagen
deposition of aorta were observed by HE and Masson staining, respectively. The
protein expression of ACE, ACE2, TGF-b1, P-Smad2/3 and Smad7 in aorta were
quantiﬁed by Western blotting.
Results: After 24 weeks, HSD caused hypertension. HE and Masson staining
showed high-salt diet increased media thickness and collagen deposition of aorta as
compared with NS group. Compared with NS group, the protein levels of TGF-b1
and P-Smad2/3 were increased and Smad7 decreased in HSD group (P<0.05).
Exposure to high salt intake increased ACE protein level (P<0.05), but decreased
vascular ACE2 protein level (P<0.05). Compared with HSD group, telmisartan
could improve vascular remodeling induced by high-salt diet, increase ACE2 and
Smad7 protein expression and decrease ACE, TGF-b1 and P-Smad2/3 protein
levels.
Conclusions: The study suggests that the adverse vascular effects of excessive salt
intake may result from the activation of TGF-b1/Smads and the decrease of ACE2.
The beneﬁcial effect of telmisartan may be attributed, at least in part, to the increase of
ACE2 expression and inactivation of vascular TGF-b1/Smads.6–19, 2014 j GW-ICC Abstracts/Cardiovascular-Disciplinary Research
